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Decision making in nutrition is based on current available scientific evidence. However, we are currently living in a time of highly accessible
information, and with the increase in accessibility has come a concomitant increase in misinformation and pseudoscience relating to nutrition.
This presents a challenge to the nutrition research community, practitioners, and consumers, and highlights a need to critically examine the current
evidence-based framework in nutrition, and identify strategies for future improvements. This narrative review outlines the current evidence-based
framework and approaches to evidence-based practice in the nutrition field, focusing on policy and guideline development. Within the framework,
systematic reviews are an important tool for evidence-based practice, underpinning translation guidelines and other implementation documents.
Recommendations for consumption of nutrients, foods, and whole diets are required to guide consumers and practitioners; however, these
resources must be updated regularly to remain timely and accurate. In turn, clinical practice guidelines guide practitioners in how to implement
the evidence base for patients and clients, supporting practitioners to be positioned as a key conduit between scientific evidence and the public. In
contrast, health claims may support marketing of food products, but require consideration of the strength and quality of the evidence to support
health claims, with external oversight required to ensure claims are appropriate. Collecting, synthesizing, and translating the evidence base in
nutrition remains an ongoing challenge, particularly in the current context of increased information availability. To address growing challenges in
combating pseudoscience, nutrition researchers, policy makers, and practitioners must work together, and the role of practitioners in translating the
evidence base and personalizing it to individual patients must be emphasized. Continuing to address current challenges, including increasing the
timeliness and consistency of the approach to the evidence base, is required to ensure informed and robust nutrition policy, research, and practice
into the future. Adv Nutr2019;10:1-8.
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Introduction

As is the case for healthcare policy and practice in general,
decision making in nutrition is based on current available
scientific evidence. It is reflected in policy-related documents
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such as national dietary guidelines, food standards regula-
tions, and clinical practice guidelines. An evidence-based
approach is highlighted in international practitioner com-
petency standards for dietitians (1). In general, nutrition-
related practice is underpinned by a framework of evidence-
based guidelines and associated resources, which has an
interdependent relation with ongoing research.

Translating scientific evidence to practice involves a
number of challenges. To begin with, we are currently living
in a time of plentiful, but often inaccurate, information (2).
Asaresult, a growing number of consumers access health and
nutrition information from internet sources (3, 4) and this
may be flawed. One study has already shown that the online
weight-loss information consumers were most likely to access
tended to be of inferior quality (5). A recent review (6)
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highlighted the main challenges in communicating evidence-
based nutrition, noting the plethora of nonscientific opinions
and anecdotal evidence readily available. Although misinfor-
mation is apparent in many health disciplines, the nutrition
discipline experience is unique because everyone has first-
hand experience of food and nutrition (6). This presents a
challenge to the nutrition research community, practitioners,
and consumers, and raises questions regarding how we
collect, appraise, and translate evidence in nutrition. Thus,
there is a need to critically examine the current evidence-
based framework in nutrition, and identify strategies for
improving the evidence-based framework into the future.

This narrative review outlines the current evidence-based
framework that can be seen in the field of nutrition (Table
1). Global approaches to evidence-based practice prevalent
in the scientific literature are described, and examples from
Australia are considered in addressing how an evidence-
based framework can be implemented. Current approaches
are critiqued, to identify gaps and further directions.

Current Status of Knowledge

Systematic reviews

Systematic reviews (SRs) of the literature can be seen as
the cornerstone of evidence-based practice in nutrition.
They provide a means to systematically collect, appraise,
and synthesize the body of evidence on a specific research

question. As such they serve as a form of research in their
own right. SRs differ from narrative reviews due to the
predefined methodological approach, which adheres to a
particular design and subsequently reduces the risk of bias.
In recent years, improvements in SR methodology have
occurred alongside quality assurance in other forms of
research. For example, whereas drug, biological, and medical
device clinical trials require protocol registration, registra-
tion is also encouraged for nutrition trials, setting standards
for reporting requirements [e.g., clinicaltrials.gov (7) and the
Australian New Zealand Clinical Trials Registry (8)]. In 2011
PROSPERO, an international database for the preregistration
of SR protocols, was launched (9). Preregistering a review
protocol both reduces the risk of bias, and minimizes du-
plication in authors seeking to commence new reviews (10).
A comparison between registered protocols and methods
reported in submitted manuscripts also enables journal
editors and reviewers to assess potential sources of bias and
misreporting. A current limitation of PROSPERO is it is
more structured toward SRs reporting health outcomes of
relevance to human health. Although this is likely to cover
topics associated with nutritional care, related topics, such
as workforce planning, health practitioner education, and
methodologic areas such as developing food composition
databases and dietary assessment tools, are difficult to
preregister. Furthermore, although preregistration of reviews
with PROSPERO is required for a number of scientific

TABLE 1 Overview of approaches to evidence-based practice in nutrition, and challenges associated with each of these approaches
Features Challenges
Systematic reviews ® Systematically collect, appraise, and synthesize ® Quality of the conclusions of the systematic review
body of evidence on a research question is dependent on the quality of the included articles
® Follow a defined methodology ® \ariation in search terms and inclusion criteria may
® May be preregistered to reduce bias result in different conclusions
® Underpin other components of the ® | abor intensive and require a large time
evidence-based framework in nutrition, commitment to complete
including policy and guidelines
Nutrient intake ® Nutrient intake recommendations: outline ® Must be regularly updated to ensure they continue

recommendations
and dietary guidelines

diseases

reference levels of nutrients to meet needs,
reduce risk of adverse effects and chronic

to reflect the current evidence base

® Dietary guidelines: outline types and amounts of
foods and diets to be consumed to meet
nutrient needs and reduce the risk of chronic

disease
Clinical practice ® Translate the evidence base for the management ® Aswith guidelines targeted at consumers, clinical
guidelines of clinical conditions for use by practitioners practice guidelines require regularly updating to
ensure they are current
® |nthe absence of a single administering body, there

may be substantial variation between the
development and reporting of different practice
guidelines

Foﬁd s&iﬂo‘la_rds and ® Allow the translation of health benefits of food ® Requires external oversight to ensure health claims

ealth claims

products by the food industry

® May be used as a method of marketing food

products

are accurate and supported by the evidence base.
In the absence of this oversight, there is increased
risk claims may be inaccurate or misused
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journals, and the number of registered SR protocols has
increased exponentially since its launch (11), it still appears
to be currently underused (12), and this may undermine its
usefulness.

Guidelines for consistent reporting of clinical trials and
cohort studies have been available for a number of years, in
the form of CONSORT (13) and the STROBE statements
(14), respectively. In 2009, Moher et al. (15), developed
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA). The PRISMA checklist and flow-
diagram (displayed in Figure 1) allow for consistent report-
ing in SRs, improving transparency and further reducing risk
of bias. In addition, checklists such as the Assessment of
Multiple Systematic Reviews (AMSTAR) checklist (16) are
available to consider the quality of SRs as a whole, taking
into account aspects such as duplicate study identification
and data extraction, comprehensiveness and transparency of
the search strategy, and potential conflicts of interest.

SR methodology is now a vital part of scientific evidence
review in nutrition. The Nutrition Evidence Library of
the USDA follows a defined methodology (17) to compile
multiple SRs on current nutrition topics, in particular the
relations between dietary patterns and health outcomes
which underpin dietary guidelines (18). Recommendations
in guidelines developed by the WHO are also underpinned
by SRs (19), which are used in health and nutrition policy
internationally. Recently released WHO guidelines on nutri-
tion topics include those on actions for improving adolescent
nutrition (20) and integrated care for older people (21).
Although traditionally the domain of medicine, Cochrane
reviews on nutrition topics are now regularly conducted, and
a specific Cochrane Nutrition group was launched in 2016.
“Living” SRs, which are reviews that are continually updated
and integrate new evidence when it becomes available (22),
are now being piloted by the Cochrane Collaboration.
Significantly, aliving SR on interventions to increase fruit and
vegetable intake in children is 1 of only 5 living SRs currently
published in the wider Cochrane Library (23).

Despite their central role in evidence-based health prac-
tice, SRs (as well as the accompanying meta-analyses used to
pool study results by statistical means) are not without their
limitations. The large increase in published SRs and meta-
analyses has been criticized in terms of both their accuracy
and justification (12, 24). Indeed, it is important to note
that SRs are susceptible to error, and that their strength
is dependent on the quality of the studies included within
them. Critical appraisal of the quality of included studies
is a required component of SRs, and study quality can be
considered when interpreting results (e.g., when conducting
sensitivity analyses in meta-analyses). However, the presence
of lower-quality studies in a SR will affect the accuracy of
its conclusions. Even with small differences in search terms
and inclusion criteria, it is possible for SRs and meta-analyses
on very similar topics to reach differing conclusions. These
problems can undermine the development of evidence-
based practice, and result in confusion for clinicians and
consumers. Although these issues do not detract from the

value of SRs, they must be considered when using the
findings of SRs to inform policy and practice.

Policy and guideline development

Recommendations for nutrient intakes.
Recommendations for nutrient intakes take a number of
forms, but they have in common reference levels of nutrients
to meet physiologic needs, minimize risk of adverse effects,
and decrease the risk of chronic diseases. These recommen-
dations or reference standards are used in informing other
policy documents (e.g., food-based dietary guidelines), and
are linked to population health risk assessment, health re-
search, the implementation of food standards, and nutrition
education or marketing.

The processes of developing these nutrient reference
standards can differ around the globe. For example, the DRIs
in the United States and Canada are developed by a federal
steering committee. Guiding principles to aid future DRI
committees recommend steering committees identify target
questions for SRs, and oversee their development, exploring
the relation between the nutrient intakes and chronic disease
endpoints (25).

In Australia and New Zealand significant changes have
occurred in the development of methodology for deriving
values since the last full update of the Nutrient Reference
Values (NRVs) in 2006 (26). In the past a team of expert re-
viewers have examined the most recent Institute of Medicine
DRIs to determine their applicability to the Australian and
New Zealand populations (27), in conjunction with selected
reviews. The new methodologic framework outlined the
use of SRs for the revision of the NRVs. It recommended
the use of the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach to evaluate
the quality of the body of evidence (28). The GRADE
approach, which rates the quality of evidence based on a
range of domains, was developed as a replacement for the
multiple different quality assessment tools used by different
bodies globally, with the goal of creating a more comparable
and consistent evidence base in terms of guidelines and SRs
(28). The methodologic framework was implemented as a
pilot in the review of 3 nutrients of public health importance,
namely, sodium, iodine, and fluoride, and revised guidelines
were released in 2017 for fluoride (29) and sodium (30).
Ongoing revision of the NRVs is required to ensure that they
reflect the changing evidence base and the guidelines remain
dynamic.

Dietary guidelines.

Although nutrient recommendations refer to food compo-
nents, dietary guidelines refer to foods and dietary patterns.
The development of food-based dietary guidelines informed
by SRs of the literature is used by countries around the
world (31-35). The 2013 Australian Dietary Guidelines were
based on a number of SRs on targeted research questions
(36), resulting in a transparent and consistent method of
implementation of the evidence base.

The evidence-based framework in nutrition 3
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FIGURE 1

As with many dietary guidelines globally, the Australian
dietary guidelines take a food-based approach, largely re-
ferring to whole foods and dietary patterns. In contrast,
“foods to limit” (also known as discretionary foods) are
characterized by nutrients and food components [high in
salt, added sugars, and saturated fat (31)], which in itself is
subject to translation. Nevertheless, a food-based approach to
dietary guidelines would have less ambiguity in adopting to
practice, as we consume foods and whole diets, not individual
nutrients. Although much of the evidence has traditionally
been derived in terms of nutrients, the synergistic role of
multiple nutrients within whole foods and diets has been
recognized and a shift in the evidence base directly relating
to foods and dietary patterns has been seen in recent years
(37, 38).

Because new studies are being published all the time,
timeliness is an ongoing challenge for evidence-based review.
The current Australian dietary guidelines were released in
2013, but the systematic searches were conducted in 2009
(36). Unlike other countries such as the United States where
the US Congress mandates that dietary guidelines for the
healthy population be updated every 5 y (39), there is no
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PRISMA flow diagram for documenting the process of study retrieval, screening, and inclusion in a systematic review (15).

set schedule for updating the Australian dietary guidelines.
Maintaining up-to-date implementation of the evidence base
is a valuable but labor-intensive and costly process. In
addition to the time required to search and synthesize the
evidence, consultation with a range of stakeholders, includ-
ing consumers, is also required to ensure guidelines remain
relevant and appropriate. Efficient methods of updating
guidelines when new evidence becomes available are needed,
to ensure dietary guidelines remain relevant and accurate.

Clinical practice guidelines.

Even in this age of excess information, practitioners remain
an important link between the evidence base and the
patient, translating the scientific evidence and personalizing
guidelines to the individual. In contrast to nutrient reference
values and dietary guidelines which focus on how much
or what consumers can do, clinical practice guidelines can
focus on how to implement the evidence base for patients
and clients. They serve to translate the evidence base for
the management of clinical conditions [e.g., clinical practice
guidelines for the nutritional management of chronic kidney
disease (40), and nutrition guidelines for cystic fibrosis (41)].
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Within healthcare practice, nutrition care guidelines may be
applied more broadly by nurses and general practitioners,
with dietitians supporting individualized application of these
guidelines. The delineation of these roles is also encapsu-
lated within some clinical practice guidelines—for example,
the Australian guidelines related to the management of
overweight and obesity (42) outline recommendations for
nutritional management conducted by different members of
the multidisciplinary team.

Within the evidence-based framework in nutrition, there
are also strategies for addressing practice-based problems.
For example, Practice-based Evidence in Nutrition (PEN)
(43), developed by Dietitians of Canada and now managed
by a partnership between Dietitians of Canada, the British
Dietetic Association, and the Dietitians Association of
Australia, serves as a repository of evidence summaries
related to practice-specific questions. Evidence is orga-
nized into knowledge pathways, with practice questions
designed by practitioners and researchers working in the
area. Practitioners and researchers with expertise in an
area may contribute to PEN, differentiating it from other
implementation strategies, such as dietary guidelines and
nutrient recommendations, which tend to be developed
by expert working groups alone. Nutrition guidelines and
resources from other organizations are also available via
PEN. These strategies allow PEN to remain user focused
and relevant to end-users, as well as offering a practical
solution to costs associated with maintaining expert working
groups. In comparison with other implementation strategies,
this approach could, however, create problems in ensuring
consistency in the collection, synthesis, and translation of the
evidence base.

Food standards and health claims.

In addition to the development of guidelines, the evidence
base may also be used to inform regulated health claims,
which provide an opportunity for the food industry to trans-
late health benefits associated with foods and products (44).
Although an effective method of communicating product
benefits, health claims are used as a marketing strategy, and,
as a result, require an evidence-based approach to ensure
the accuracy of the claims (45). In the European Union,
the European Food Safety Authority (EFSA) regulates health
claims. In 2006, regulations were adopted in the European
Union that required nutrition or health claims made on
food labels to be substantiated by scientific evidence (46).
The role of EFSA thus includes evaluating submissions for
nutrition and health claims to determine whether claims can
be substantiated. Similarly, health claims made in the United
States and Canada are reviewed for premarket approval by
the US FDA (47) and Health Canada (48), respectively.

In Australia, Food Standards Australia New Zealand
(FSANZ) is responsible for developing the Food Standards
Code, which sets out the nutrient and health claims that
can be made on food and beverage labeling and advertising
(49). Standard 1.2.7, which outlines the requirements around
these claims, was gazetted in 2013 after a 10-y period

of consultation and revision (50). The standard includes
provisions for content claims, and general- and high-level
health claims. High-level claims that relate to risk of disease
have been set based on a process of SR, managed by an expert
panel. In contrast, general-level health claims, which relate
to structure and function, may be preapproved (based on
existing claims available through bodies such as EFSA), or
self-substantiated. Claims may be self-substantiated through
a process that requires an SR (51). Although the use of SRs to
substantiate health claims allows for flexibility in the claims
made and encourages an evidence-based approach, there
are some limitations in this system. At present, the process
for self-substantiation involves the food business notifying
FSANZ of the food-health relation they have substantiated,
which includes a formal acknowledgment that they have
followed the required methods (50). The notified food-health
relation is then reported on the FSANZ website, and the
food company may make the claim. Unlike the processes
implemented in other locations such as the United States,
Canada, and the European Union, SRs used for health claim
self-substantiation in Australia are currently not reviewed for
compliance or accuracy prior to their use. The SRs may be
reviewed at a later time by a State or Territory Food Authority,
or if a complaint is made. Food companies may also
voluntarily request the SR be assessed by a State or Territory
Food Authority prior to being notified to FSANZ. The onus
of conducting the SR appropriately and ensuring the claim is
scientifically substantiated is currently thus largely placed on
the food company, with limited quality control, which leaves
the current system susceptible to misuse.

Challenges and Future Directions

There are a number of challenges facing the current evidence-
based framework in nutrition, particularly in the context of
the current environment of highly accessible information,
which is often of dubious quality.

In its current form, the evidence-based framework con-
tinues to be based on the medical model of research,
which prioritizes randomized controlled trials (RCTs) as the
highest level of evidence (52). It should be acknowledged
that RCTs provide high-quality research, particularly in
terms of providing insights into causal relations, which
observational studies are much less able to explore. However,
nutrition research faces substantial problems when trying to
fit this paradigm. Tenets of RCT design, such as blinding
of participants and investigators, and use of appropriate
controls, are highly problematic in the context of nutrition,
particularly studies testing whole foods or diets, when it is not
possible to adequately blind participants and investigators
to the intervention used (53). Similarly, choice of a control
is also an issue, with nutrition studies lacking the type of
placebo used in drug trials. Changing one element of the
diet can have an impact on other dietary characteristics,
such as macronutrient profiles caused by substituting one
food for another, making it difficult to isolate the food or
dietary component responsible for effects. Furthermore, the
outcomes of interest in nutrition research are often those
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that require long periods of study to identify, such as the
development of cardiovascular disease. In addition, these
outcomes are often not feasible to study in an RCT due to the
higher cost associated with this study design (53). Although
there are exceptions to this [such as the PREDIMED study, a
whole diet-based study RCT that ran for 4.8 y and involved
>7000 participants (54)], RCTs on long-term conditions are
usually not practical in nutrition.

Although cohort studies may be limited by challenges
related to dietary assessment and the impact of confounding
variables (55), the nature of nutrition outlined above means
it may be more appropriate to put greater emphasis on cohort
studies. Cohort studies, however, continue to be considered
to provide a lower quality of evidence compared with RCTs
(52). Although this issue is taken into account in some areas,
such as the development of the Australian Dietary Guide-
lines, a reliance on cohort studies can result in challenges
when determining the strength of the body of evidence on
the topic. The issue is reflected in methodologic tools such
as GRADE. By default, GRADE classifies evidence from
RCTs as “high” quality, whereas evidence from observational
studies is classified as “low” quality (28). Although GRADE
does allow upgrading of evidence from observational studies
on the basis of dose-dependent relations and large effect
sizes, it may still represent a disadvantage for nutrition-
related questions which may be more suited to observa-
tional designs. An amended version of GRADE specifically
designed for nutrition research, NutriGRADE (56), was
recently proposed. NutriGRADE differs from GRADE in its
consideration of the use of validated dietary assessment tools,
adjusting for confounders, and the impact of funding source.
However, this approach has been criticized for creating an
additional system (when the goal of GRADE was to create a
common system to reduce redundancy and conflicts between
tools), and for its reliance on numerical evaluation, which is
not recommended when assessing the quality of the evidence
base (57, 58).

Finally, the focus of nutrition research is an issue that
needs to be addressed for evidence-based systems to be
more fully functional. To date, what has been classically
recognized as nutrition research is highly reductionist,
focusing on individual nutrients and dietary components. It
has been suggested that this trend may in part be related
to funding, which prioritizes research focusing on single
nutrients (59). Although this approach still has relevance
in identifying mechanisms responsible for effects seen with
dietary change, and is also essential for some evidence-
based analyses (such as the development of DRIs and the
Nutrient Reference Values), it has limited value for food-
based recommendations. Research that focuses only on
individual food components creates problems for translating
evidence for dietary guidelines, and overlooks the synergistic
benefits which may be obtained from whole foods and dietary
patterns (37, 38, 53). A reductionist approach to research
and translation may also have unexpected consequences on
population health, such as those seen following consumption
of some vitamin and mineral supplements (60). More
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recently there has been a paradigm shift with a greater focus
on dietary patterns and whole foods (37, 53), but further
research targeted in this way is required to support a robust
evidence base in nutrition.

In order for the evidence-based framework in nutrition to
remain relevant and effective, it needs to be regularly updated
to ensure it reflects the current body of evidence. This
presents a substantial challenge due to the labor-intensive
nature of SRs, reflected in the long delays in updates to imple-
mentation resources observed in the Australian context. This
challenge presents a number of opportunities to strengthen
evidence-based practice in nutrition. Broader adoption of
living SRs provides a potential solution to this challenge;
however, dedicated funding allocations would be required for
this strategy to be sustainable. With advances in technology
and machine-based learning facilitating improvements in
SRs (61) [e.g. abstract screening via the online tool Abstrackr
(62)], there may also be opportunities to automate elements
of the process and improve efficiency.

If researchers and clinicians wish to continue to build
evidence-based practice in nutrition, it is important that
opportunities for capacity building and resource sharing are
taken up. This could include continuing to build critical
thinking and analysis skills in tertiary nutrition students,
and improving collaborations between domains to share
skills and resources. For example, partnerships between
food regulatory bodies, researchers, and food industry could
facilitate assessment of self-substantiated health claims to
assure the accuracy of health claims used in nutrition
marketing.

Conclusion

The evidence base in nutrition is a constantly growing and
evolving space, operating in the context of more widely avail-
able information than ever before. Although this increases
the ease with which consumers may access information, the
quality of this information is often flawed (2). To address
growing challenges in combating pseudoscience, nutrition
researchers, policy makers, and practitioners must work
together to ensure timely, efficient, and relevant collection,
synthesis, and implementation of the evidence base. The role
of practitioners in translating the evidence base and person-
alizing it to individual patients must also be acknowledged.
A key component is embracing and communicating the
changing nature of the evidence. It is important to highlight
that with a growing evidence base, the conclusions from
the past may differ from those in the future. This includes
improving the timeliness and consistency of the approach in
developing the evidence base. The challenges outlined in this
review will always need to be addressed to ensure informed
and robust nutrition policy, research, and practice into the
future.
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